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We have develmed two acoustic techauiies, one for accurate measurement of the vigaufsijiases and a second for
accurate measurement of the Prandtl numbgasds. With these teclopies, thegas’ properties are deduced from
measurements of the figeng regponse of one or more acoustic modegasf-filled acoustic resonators. A detailed
acoustic model is geired for each resonator. Absolute visgositeasurements with the Grepas acoustic
viscometer have an uncertaiméss than 0.5% for gon and helium, and less than 1% foopane (see “Greepan
acoustic viscometer: Rycess towards a standard fgases”, Gillis, Mehl, and Moldover, 13thyrSposium on
Thermghysical Prperties, 1997). Our second device is a modifidithdrical resonator in which the daing of the
odd-numbered Iagitudinal modes is most sensitive to tjees’ viscous diffusivig D,, and the daping of the even-
numbered modes is most sensitive togh® thermal diffusiviy D,, From measurements of botipés of modes, we
can accuratgldetermine thgas’ Prandtl numbeiPf = D, /D, = C,/4). The viscosit and Prandtl number of several
gases have been measured with these tgubsifor terperatures between 250 and 400 K areksures from 0.1 to
3 MPa. Gases studied include nobbs mixtures and semiconductarocessgases. The results from these
measurements and cparisons with values from the literature will fiesented.



